We consider the problem of a rotating charged spherical shell of radius a carrying an axially symmetric distribution of charge. We give the interior and exterior solutions to this problem for arbitrary zonal dependence of the surface charge distribution and for arbitrary time dependence of the rotation rate ( ) t Ω , assuming a c Ω << . Surprisingly, these general solutions involve the rotation rate and its time integrals, and do not depend on the time derivatives of the rotation rate. We present numerical solutions for the case of a constant surface charge distribution, and in particular we concentrate on the case where the sphere goes from rest to rotating at a constant rate in an infinitesimal time. During the time 2 / a c after this initial spin-up, the sphere is rotating at a constant rate but also radiating energy. In this time interval, the sphere radiates away an amount of energy equal to the magnetic energy stored in the static fields a long time after the sphere has been spun up.
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Introduction
Studies of the electromagnetic fields generated by rapidly changing electric currents are difficult because numerical solutions involve extensive calculation. It is easy to state that E and B fields are derivable from the vector potential A, write down the integral expression for A due to a given source current, and state that the integrand must be evaluated at the retarded time. However, even for current distributions with relatively simple geometries (with the exception of infinite planes), these integrals turn out to be non-elementary, not expressible in terms of any known functions, and thus only obtainable by lengthy numerical calculations. Consider, for example, a current changing in a circular loop. If the current changes rapidly compared to the speed of light transit time across the loop, the vector potential is not expressible by any known elementary or non-elementary function. Only in the limit of quasi-stationary currents (that is, for currents which change on a time scale T such that the distance cT may be treated as infinite compared to the radius of the loop) can one express the electromagnetic fields everywhere in space in terms of known functions, and even then one deals with various kinds of elliptical integrals.
As a result of these difficulties, we tend to avoid in the classroom detailed discussions of the fields associated with rapidly changing transient currents. Pedagogically, however, we would like a student to be able to observe a change in current in one part of a circuit causing changes in the local fields, and to observe these field changes as they propagate at finite and observable speeds to other parts of the circuit. In the quasi-stationary approximation this is impossible, because the resultant changes in the field appear everywhere in the circuit instantaneously. However these field changes propagate at finite speeds. Ideally one would like to show students actual examples where they can observe the finite of speed of propagation of the field changes.
In the case of infinite geometries, the case of infinite parallel current sheets can be treated with ease. For this problem, the fields can be written in terms of the time dependence of the surface current densities at properly retarded times, with no need to resort to Fourier transforms [1]. In particular, for an infinite sheet in the yz plane located at x = 0 carrying a current per unit length ( )t κ y , the fields are given simply by
